MnSOD-plasmid liposome gene therapy decreases ionizing irradiation-induced lipid peroxidation of the esophagus.
Ionizing irradiation-induced cellular and tissue damage is mediated in part by resultant radiochemical reactions and resultant oxidative stress. Irradiation-induced reactive oxygen and nitrogen species include: superoxide, nitric oxide, hydroxyl radical and hydrogen peroxide. The biochemical combination of superoxide and nitric oxide radicals forms peroxynitrite, a potent oxidant known to induce lipid peroxidation. The antioxidant capacity and lipid peroxidation of the esophagus were determined following irradiation. In the present studies, measurements of total antioxidant capacity did not change in the esophagus of control irradiated or control plasmid pNGVL3-PL intraesophageally-injected mice. In contrast, manganese superoxide dismutase-plasmid/liposome (MnSOD-PL) intraesophageally-treated mice showed a significant increase in antioxidant capacity persisting for seven days. Lipid peroxidative changes induced in the control irradiated mouse esophagus decreased over seven days after irradiation of C3H/HeNHsd mice exposed to 37 Gy in a single fraction. MnSOD-PL radioprotective gene therapy administered intraorally 24 hours prior to irradiation did not significantly reduce the kinetics of induction of total peroxidated lipids over the first seven days after irradiation but did decrease lipid peroxidation at days 14 and 21. These studies demonstrate the antioxidant function of MnSOD-PL gene therapy to the esophagus, which is detectable as a reduction in irradiation-induced lipid peroxidation.